Tissue donation and organ transplantation plays a key role in the management of the critically ill patient.
INTRODUCTION
Even though transplantation is life-saving therapy for end stage organ failure only about 10% of the global need is met. 1, 2 Each day, about 60 people around the world receive an organ transplant, while 13die due to non-availability of organs. 3 The World Health Organization (WHO)' reports that the majority of transplanted organs across the world are from live donors. In UK, the annual number of live donors is equal to that of dead donors. In most developing countries, almost all kidney transplants are from live donors. In the year 2017, around 400 kidney transplantations had been done in Sri Lanka, while more than 2000 patients had died due to renal failure while awaiting transplantation. 4 Approximately, 34,768 organ transplantations had been done in United States in 2017. 5 While the approximate ratio of organ transplantation per total population is 1: 9,408 in USA it is 1: 52,477 in Sri Lanka.
There is a significant gap between supply and demand of organs which has resulted in long waiting lists for organ transplantation. In Sri Lanka this organ shortage is mainly due to a trend towards living rather than cadaveric organ retrieval. Medical officers have been appointed at national and local level by the Ministry of health in Sri Lanka to coordinate the national transplantation program effectively. They coordinate both live and cadaveric donations in varying capacities (eg., talking to recipients and donors, coordinating the process etc.). However, it appears that the involvement of nongovernmental organizations with the national program is significantly less than that of other developing countries like India. Reviewing the current program intermittently and on regular basis, identification of issues and addressing them accordingly with input from international stakeholders are mandatory to achieve a successful organ transplantation campaign locally.
Recent advances in the field of transplant surgery along with significant improvements in the quality of the life after transplantation, has resulted in an increasing trend towards organ transplantation among end stage organ failure patients in Sri Lanka. However, it is associated with medico-legal and ethical dilemmas and controversies. One such issue related to retrieval of organs for transplantation is the point at which retrieval should be done; whether after brain stem death or after whole brain death. 
Living donations
A living donation takes place when a person donates an organ to another whilst alive. 6 Around 6000 living organ donations are being reported each year in USA. 7 Most living donations happen among family members or between close friends. People who choose to donate to unknown persons are considered as altruistic living donors. Organs or tissues that can be donated during life are either paired organs (eg, kidneys) or regenerative tissue (liver, lung, pancreas, intestine). 8 In cases where living organ donors are genetically related to the recipient there is a considerable risk of the recipient acquiring genetically related disorders later in life due to shared inheritance of genetic variants or common environmental exposure that increases susceptibility to organ failure. 9 Related living kidney donors are at higher risk of end-stage renal disease compared with unrelated living kidney donors. 9 Living organ donations have several ethical considerations. During transplantation, the transplantation surgeon may endanger the life of a healthy individual to save the life of the patient. Therefore some argue that living donation should be abandoned. 10 Therefore in cases where it is necessary to retrieve organs from live donors for transplantation, the following aspects/guidelines should be adhered to by medical practitioners. If a donor experiences an adverse effect it would have a negative impact on the entire transplant team and the institution. In order to avoid such repercussions the transplantation procedure should take place according to precise criteria and the law of the country. Therefore donors should be treated in a respectable manner without compromising principles of autonomy and beneficence and keeping in mind the principle of non-maleficience. In cases of legal consequences the donor could be a witness and could provide evidence in court.
Donations upon death
A person will be considered dead if he has experienced an irreversible cessation of spontaneous respiratory and circulatory functions. However in the event that life is supported by artificial means, a person will be considered dead if he has experienced an irreversible cessation of spontaneous brain functions. 12 Although donations of organs/tissues upon death is rare (except corneal donations), it is practiced in Sri Lanka. According to the Transplantation of Human Tissue Act of 1987, any person above the age of twentyone years may consent in writing to the donation, to take effect upon his death, of his body or any part thereof or any tissue. Such consent given during life should not have been revoked thereafter. In cases where the deceased has not given prior consent for a donation effective upon death, it shall be lawful for the next of kin of such deceased person, who is above the age of twenty-one years to give consent, if the deceased during life has not objected to donation. 13 Although persons above the age of twentyone years can donate their organs according to the law of many countries including Sri Lanka, age is a known factor that influences the success of transplantations. Transplantation of liver from the individuals above the age of 55 years [14] [15] [16] [17] or renal transplants from individuals more than 65 years have shown a higher failure rate than donations from younger individuals. 18, 19, 20 It has been reported that with increasing age, the number of organs discarded increases. 21 Harvesting good quality organs from cadavers under the prescribed manner according to the law of the country helps to save valuable human lives.
Road traffic accidents, suicides and homicides leads to brain death of individuals due head injuries, leaving potential organ donors. 22 In 2016, 3003 deaths occurred due to road traffic accidents and 502 deaths due to homicide in Sri Lanka. 23, 24 Majority of victims were young or middle aged. Suicide has been a leading cause of death in the 16 to 24 year age group while homicide was a leading cause of death in those between 21 to 40 years of age.
25, 26 When considering homicides in Sri Lanka, it has been identified that the common regions affected are chest and head. 26 These victims are potential kidney, bowel, pancreas and liver donors. If consent had been given by them for organ donation previously or if their next of kin consents for organ donation the requirement for living donations would be less. Where the circumstance of death is "unnatural", the criminal procedure code of Sri Lanka dictates that the release of bodies are subjected to an inquest followed by autopsy examination. 27 Even though this is a traumatic time for the relatives there is an important duty with the medical practitioner to confirm death, arrange for a postmortem examination and consider the possibility of organ donation. If a recognized data base of potential donors or a donor card system exists, the retrieval of tissues upon death could be done without undue delay. It is timely that we institute such a process to help expedite the process of harvesting of organs from the dead.
Process of Organ retrieval for organ transplantation in medico-legal cases
In Sri Lanka, under the provisions of the criminal procedure code, release of the dead body in a medico-legal investigation is subject to an inquest followed by autopsy examination. 4 After brain death is confirmed and when consent has been obtained for retrieval of organs for transplantation, the JMO on duty and the coroner will be informed as such in writing. The coroner has to authorize organ retrieval by the transplantation team in the presence of the JMO, who is part of the team. It is mandatory that the JMO documents the details of the procedure and submit a report thereafter. Further, the organ retrieving surgeon will provide a comprehensive report regarding the procedure carried out, findings and the condition of the retrieved organs in accordance with the guidelines provided in the DGHS Circular No: 01-37/2010. This report which should include the following information is essential for subsequent medico-legal procedures. The JMO who conducts the autopsy subsequent to harvesting at the request of the ISD/Magistrate, will attach the report submitted by the surgeon who has retrieved the organs along with the formal autopsy report. 4, 13, 27 The current practice in Sri Lanka with regard to organ retrieval from a victim of violence on artificial life support who is deemed brain dead (beating heart cadaver) is to obtain a magisterial order for organ removal by forwarding a "B" report to court through the investigating police officer or a lawyer of the transplantation team. However, sometimes organ removal and transplantation takes place with the concurrence of the JMO and inquirer with assistance of the investigating police officers. Therefore, specific guidelines for retrieval of organs from persons who are brain dead need to be streamlined.
Difficulties are also encountered when victims of violence are transferred from distant health units under the jurisdiction of different police and court areas and may result in delay. This delay while providing relatives the time to think about donation may also result in withdrawal of consent. It is further complicated if the victim's identity is not established at the time of diagnosis of brain death and organ retrieval. The issue of identity should be addressed in future amendments to the Criminal Procedure Code to streamline and expedite the process.
Brain death
There are three types of brain death, they are cortical death, brain stem death and whole brain death. 28 Cortical death is better known as a vegetative state, where person can no longer be recognized as a "social man". 29 If the vegetative state continues for more than 1 month it is known as the persistent vegetative state. However, the Sri Lankan law does not identify the persistent vegetative state as a specific entity and medical professionals treat the person as in a deeply comatose state. 30 In the United States, The uniform determination of death Act , 1981 has defined death as either irreversible cessation of circulatory / respiratory function or irreversible cessation of all functions of the entire brain, including the brain stem. 31 In Sri Lanka, The Transplantation of Human Tissues Act (No.48 of 1987)section 15, has defined death as irreversible cessation of all functions of the brain, which may be determined by the prolonged absence of spontaneous circulatory and respiratory functions which shall be determined by any means recognized by the ordinary standards of current medical practice. Medical professionals frequently encounter ethical and legal dilemmas when determining the time of death of eligible organ donors on artificial life support.
Certification of brain death
In United Kingdom, clinical diagnosis of brain stem death can be made by clinical testing alone by two medical practitioners holding full GMC registration for more than 5 years, one of whom should be a Consultant, sufficient for diagnosis of brain stem death as long as they are competent to undertake the tests, experienced in interpreting the results, and should be independent of the transplant team. 28 In India, for the clinical diagnosis of brain death, two certificates are required 6 hours apart from doctors and two of these have to be doctors nominated by the appropriate authority of the government with one of the two being an expert in the field of neurology. 32 However in Sri Lanka, clinical diagnosis of brain death can be made without a consultant or an expert in the field of neurology but as in UK, and in India 33 the medical practitioner who is certifying the death is independent of the transplantation team. 13 According to the DGHs circulars on organ Transplantation, certification of brain death for patients on ventilatory support systems is made by two doctors(Anesthetist/ Medical Officer, Intensive Care Unit), independently twice each, one of whom at least should be a senior doctor 5 years after qualification, preferably with a specialist qualification.
Sri Lanka is a country where most hospitals have one or two ICUs with a single anesthetist in charge of the ICU and surgical theatre. The anaesthetist is also part of the transplantation team. However, legally, the diagnosis of brain death should be made by the two doctors who are independent of the transplant team. Therefore it is timely that we adopt criteria used in UK and India to make amendments to the health circulars for those involved in diagnosis of brain death especially for transplantation purposes.
Circulatory death (non-heart-beating donation)
Organ donation after cessation of cardiac pump activity is referred to as non-heartbeating organ donation (NHBD). NHBD donors can be neurologically intact; they do not fulfill the brain death criteria prior to cessation of cardiac pump activity. 34 The number of NHBDs are gradually increasing and represents around 11.3% cadaveric donation in UK. 35 Many countries are following NHBD and primarily strict to the Maastricht protocol. 36 The fundamental problem with NHBD is warm ischaemia, which may lead to suboptimal function of transplanted organ. Steps need to be taken for organ protection by adopting strategies to keep warm ischaemia times as short as possible which will lead to more successful outcomes from non-heart-beating donors. 37 Solid organs suitable for transplantation from non-heart beating donors include kidneys, livers and lungs. 32 The Sri Lankan Transplantation of Human Tissue act (No.48 of 1987) section 15 defines death as irreversible cessation of all function of the brain and therefore provides no opportunity harvesting organs from NHBD. Therefore it is timely that this be addressed in the near future.
Consent for adult organ donation
In Sri Lanka, any person who is alive and above 21 years of age can give consent to the donation of his body, organs or tissue, which will be effective after his death. 13 The next of kin of any deceased person, who is above 21 years of age, may give consent for removal of the body, any part thereof or any tissues of deceased person who has not given prior consent for organ donation but, had not expressed any contrary intention at any time during his life.
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Prisoners
Any part or any tissue can be removed from a prisoner who dies inside a prison, if the prisoner had given consent for donation effective upon death; and had not revoked such consent.
Organ donation in children
Around 81% of childhood deaths occur due to accidental causes in Sri Lanka. Among them, the most frequent cause of death which is drowning, accounts for 33% of childhood deaths. 38 Anencephaly is a congenital condition where the infant is often stillborn. However a small percentage may remain alive for days to months. These infants do not meet the existing brain death criteria. Therefore obtaining transplants from such cases would raise numerous ethical and legal issues. 39 According to section 306 of the penal code of Sri Lanka, there is strict prohibition on abortion, with the only exception being to save the life of mother. In February 2013 suggestions to amend the penal code section 306 of 1995 were made in order to relax the strict prohibition on the termination of pregnancy in cases of congenital abnormalities incompatible with life /serious foetal impairment. 40 However, this did not become a reality. The incidence of anencephaly births during the year of 2005were 292in Sri Lanka ,15662 in India 886 in UK and 4318 in USA. 41 In United States one in every 4859 babies born are anencephalic and 859 cases were reported during the year of 2004 -2006. 42 They are potential heart, liver and kidney donors. 43, 44 On the death of any child, both parents or in the absence or incapacity of one parent, the other parent or in the absent of both parents, the guardian of such child can give consent in writing for the removal of the body or any part or any tissues.
Organ storage and preservation of tissues
With the shortage of organs available for transplantation, there is an urgency for a better use of available organs. Organ preservation is crucial in the transplant process. The main goal in organ preservation is to maintain the function of the organ and tissue during storage so that the graft will function at re-perfusion. 34 Where a tissue is removed from a human body under the Transplantation Of Human Tissues Act it shall be the duty of the prescribed technician who removes it from the body to preserve it in any such place and under such conditions as may, from time to time, be prescribed, until it is duly transplanted: However, the provisions of this section shall not apply to any case where the medical practitioner performing the transplantation considersit fit to perform the removal of any tissue from a body and the transplantation of same immediately, without sending it to any such place of preservation. 13 It is also important to maintain a proper register for donors and recipients, maintain confidentiality between both parties and take adequate precautions in disposal of unused organs and tissues.
Disclosure of information
According to the section 18 of the Transplantation of Human Tissues Act, no person shall disclose or give to any other person any information or document (except where legally required to do so) the identity of any person. 13 1. who has given or refused to give a consent under THT Act; or 2. with respect to whom a consent has been given under THT Act; or 3. into whose body a tissue has been, is being or may be transplanted, may become publicly known.
Further any person acting in contravention of subsection (1) section 18 of THT shall be guilty of an offence and conviction after summary trial before a Magistrate, be liable to imprisonment of either description for a period not exceeding one year or to a fine not exceeding one thousand rupees or to both such imprisonment and fine.
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Media
The mass media can both be useful in promoting donations as well as be potentially dangerous in adversely affecting organ donation. Any negative broadcast concerning such delicate matters as brain death, organ trafficking, or unfairness in the access to transplantation may adversely influence the attitude of the public towards organ donation. 37 Without the support of the general public and their willingness to donate there would be no organs to transplant. 37 The media can be used to reach the public and educate them through periodic meetings of journalists, experts in communication and opinion leaders in transplantation.
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Summary
It is clear that there is a necessity to strengthen the organ donation and transplantation program in Sri Lanka. It can be achieved through effective coordination at national and local level under the direct supervision of the ministry of health with help of other stake holders, under the guidance of the legal fraternity. Awareness programs regarding organ donation among the general public of all age groups is essential to cater to the future need. The media can be used very effectively under an ethical and legal framework to overcome the organ shortage.
Reviewing of the program intermittently to identify issues and introducing changes to health circulars and legal framework with help of stakeholders is essential for an effective program.
